Aim: This study aimed to explore the experiences and thoughts of a nonagenarian-centenarian woman with dementia living alone, through detailed analysis of her unsolicited diary.
apparent suffering and confusion caused by dementia, her attempt to value herself and live positively is visible in her writing.
• Although recognition of individuals and relationships became difficult, Aki was aware that there were a growing number of things she could not understand. However, she objectively rethought her relationship with others, working back to the question of whether individuals were "someone I know well." Suggesting that insight can persist even in dementia.
Implications:
• When engaging with a person with dementia, health care providers should acknowledge their attempts to objectively grasp his/her own condition as well as maintain relationships with family and professionals.
• It is important that health care providers support the older person's effort to maintain self-esteem.
| INTRODUCTION
In Japan's super aging society, it is estimated that in the year 2025 that dementia will have been diagnosed in 7 million citizens (Cabinet Office, Government of Japan, 2016). To date, the Japanese government has taken various measures to address dementia through policy initiatives as well as engineering nursing care robots (Zaida, 2017) .
For example, the Seven Pillars of Care was established in the latest national dementia initiative "New Orange Plan" in January 2015
(Ministry of Health, Labour and Welfare of Japan, 2016a). Of these, "Prioritizing the standpoint of persons with dementia and their families" demonstrates the national importance of this issue. This is to be accomplished through endeavours such as campaigns to deepen society's understanding of dementia from the standpoint of people with dementia, supporting their motivation for living and grasping the needs of persons in the early stages of dementia, and including persons with dementia and their families in the planning and assessment of dementia measures. This approach is called patient and public involvement (PPI) that addresses the need for consumer participation in developing health care policy, research and programs. For example, national social service programs in the UK have integrated PPI into policy and service planning as well as research (Baines & Regan de Bere, 2018; Gove et al., 2017) .
The narratives and writings of persons with dementia offer important insights to understand and quantify the viewpoint and concerns of people with dementia. However, many Japanese and English accounts of dementia have been written in anticipation of publication by those with early-onset dementia or by the families of individuals with dementia (Boden, 2003; Bryden, 2017; Swaffer, 2017; Tanno, 2017) .
A few dementia studies have used a "diary interview method" that requires that the diarist create a 1-month diary that also include photos and audio recordings (Bartlett, 2012) . Using a different approach, the Nun Study used samples of older subjects' early writings to compare with late-life cognitive function, longevity, postmortem neuropathology, and cerebrovascular disease (Danner, Snowdon, & Friesen, 2001 ; Riley, Snowdon, Desrosiers, & Markesbery, 2005; Snowdon, Greiner, & Markesbery, 2000) . Of course, these studies and personal accounts are valuable. However, this study used spontaneous diary notations, recorded over many years, to capture the thoughts of a nonagenarian-centenarian that yields a unique perspective of cognitive decline.
| AIM
This study aimed to explore the experiences and thoughts of a nonagenarian-centenarian woman with dementia living alone, through detailed analysis of her unsolicited diary.
| The diarist
The diarist of this study is Aki (not her real name), a widow who celebrated her 106th birthday in 2017. Her nursing care manager (CM) and family members have provided the personal demographic information in this report. Aki was the second daughter of 4 siblings born into a family that ran a sweets shop. After graduating from a teacher's school, she became a home economics teacher in a high school and married a man who also worked in education. She was described as deferential to her husband, yet stouthearted and strong willed. She was also the type of person who was positive even in difficult situations. Even after marrying, she worked as a teacher until age 29 when she had her first child. Ultimately, the couple had 4 sons. Although it is customary for the oldest son (and his wife) to care for his parents in old age, eventually all 4 sons moved out of the family home. After her husband died, Aki lived alone. As below, statements within quotation marks appear as written by Aki in the original diary entries.
In 2000, Aki's husband became enrolled in the long-term care insurance program that is delivered through the local community care system in Japan. This program assigns a CM to supervise and coordinate care planning, make home visits, monitor health status, and perform regular health assessments. The CM assigned to her husband began caring for Aki in 2003.
| The diary
After her husband died, Aki struggled with living alone. When Aki told the CM she was "unable to do anything," the CM recommended keeping a diary as a form of writing therapy to work through the problem. In April 2003, at age 92, Aki began keeping a diary and used simple notebooks with lined paper designed for school students. The CM had recommended keeping a diary because Aki had many books in her home and on the living room table that Aki used most often, showing that she still enjoyed reading. Her family apparently fed this habit. When Aki's older brother visited once a month, she requested he bring books that she wanted to read. Her older brother brought books that had been in the family home for many years.
After her husband passed away in 2004, Aki lived by herself. Even after receiving a probable diagnosis of mild Alzheimer's disease in 2005, she continued to read. She especially preferred novels by the Japanese female author, Fumiko Hayashi (1904 Hayashi ( -1951 . Aki even recommended Hayashi's work to her CM and her home helpers. Aki felt isolated since her oldest son and daughter-in-law (in their 70s) lived some distance away. During this time family support came from her second oldest son (Jiro, not his actual name) who lived in the same prefecture as Aki. He often visited his mother, and his name appears many times in her diary.
| Signs of dementia
In August 2003, Aki fell and hit her head. At that time, she was examined at the hospital in neurosurgery, but the doctor did not report any signs of dementia or cognitive problems. According to Aki's medical record, in January 2005 she began complaining to the CM and her helpers, saying, "An important book that I borrowed from my brother is missing." She also became forgetful and worried about her money "My bankbook and seal are gone." Due to these new symptoms, she had a thorough examination by a physician at the nearby Medical Centre. The following are the results:
• Hasegawa's Dementia Scale (HDS-R) is used in Japan for dementia screening and diagnosis. This instrument consists of a list of behaviours or symptoms that are tallied; the resulting score can range from 0 to 30 (Katoh et al., 1991 ). Aki's score was 23 points indicating mild dementia.
• Criteria of Activity of Daily Living Assessment (C-ADL) is an assessment of degree of independence in daily living for the older persons (Ministry of Health, Labour and Welfare of Japan, 2016b).
Aki's rating (J2) indicates a situation where an individual has some kind of disability but is nearly independent in day-to-day living and can go out on their own. The C-ADL and ID-ADL measures are consistently used in the community-based long-term care system in Japan. At Care Level I (this is the level of need for care services; that is, it is a system determined by a local-government review board for certification of needed long-term care that specifies to what degree care services are needed; it is divided into 7 stages, ranging from "requiring sup- 
| The data source
While collaborating with her nursing care manager, the investigators encountered the diarist of this study. This long-lived woman kept a diary that included her last several years living independently at home. 
| Data analysis
The data analysis plan for this study was a descriptive case study using qualitative content analysis of the diarist's writings (Graneheim & Lundman, 2004) . The diarist and her family provided access the diaries for research purposes. Diary entries started in January 2010 (age 99), The diaries consisted of 12 paper notebooks of the kind used by Japanese school children, with lines running vertically for notation.
The Japanese language employs 3 types of written characters: hiragana, katakana, and kanji. Basically, in Japanese hiragana and kanji are used to write sentences, but there are many more kanji characters than hiragana and kanji is difficult to write. Therefore, the fact that Aki writes less in kanji suggests that she no longer knows how to write kanji script due to the dementia's progression. In addition, katakana is primarily used to phonetically write sounds from foreign language and hiragana is simpler than kanji (Table 1) .
The qualitative data analysis process was systematic. First, the researchers carefully read 12 notebooks in sequence. Next, with a basic understanding of the written content, the investigators integrated the reports from the home care professionals in chronological order. To clarify the diarist's emotional experiences regarding cognitive decline, data qualitative content analysis was used to identify expressive themes (Graneheim & Lundman, 2004) . The emotional experiences were synthesized into simply expressed thoughts and listed in chronological order by theme and frequency.
Further, the investigators used a linguistic method reported by Berisha and colleagues where the quality of spontaneous language was examined to detect signs of Alzheimer's disease (Berisha, Wang, LaCross, & Liss, 2015) . That is, similar statements, appearing 3 or more times in the text, are considered significant data. Language that becomes progressively nonspecific is considered as symptomatic of dementia. For example, using terms such as they, someone, somewhere, or things; rather than stating a person's name, or specific location or item is a sign of mental decline. The frequency of these types of statements was recorded, summed, and totaled across each diary year. In the final step, the meanings of these statements were categorized using inductive qualitative analysis and are presented in table format. Several members of the research team independently analysed this data, and the results were confirmed by a consensus of team members.
| Ethical considerations
This study was conducted with approval from the Chiba University Graduate School of Nursing Ethics Review Committee . Because this study was conducted using a diarist with dementia, a request form and consent form utilized in accordance with cognitive dysfunction were developed and a family caregiver explained the study to the diarist. She gave her assent but could not sign the consent.
A family member signed the consent document on her behalf. Because this study involves a personal diary, the names of family members, care staff, and the diarist, as well as place of residency, have not been included in this report. Pseudonyms have been used in place of actual names of persons in this report.
| FINDINGS
Two tables have been constructed to illustrate changes in the diarist's health status, scores on clinical assessments, dementia symptoms, important life events, etc. (Tables 2 and 3) .
| Characteristics of diary notations
Until January 2010, dates and texts were recorded in the diary, but around April she began recording the time down to the minute. Some entries were recorded as being written on the same date and same time, and she wrote, "I'll make notes once in a while so that I can understand as much as possible." She wrote several times a day and jotted down every incidence when it happened. "I'm writing before I get up," noting that she was writing as soon as she woke up while still in bed. Although her handwriting became jumbled, there were also times when it was orderly. New entries tended to be written neatly.
Around late August, the words, "This is this is …" were repeated and the entry continued with, "I don't know what I'm writing." On a different day, she wrote a string of characters, "Hahaha…iii…".
| Themes
The contents of the diaries were organized by year to discern systematic changes in the following thematic areas: (1) daily life, (2) memory loss, (3) family relationships, and (4) caregiver relationships. 
| Memory loss
She was aware of her forgetfulness. "I've already forgotten what happened this afternoon." The time marked in the diary clearly shows that entry was written after Aki had come home from adult day care, but her entry about day care says, "I must've done different things and it seems that I know, but I can't write them down." By nighttime, she had forgotten what happened during the day. She wrote about struggles due to time disorientation. "I don't know if it's morning or night."
There were also numerous instances of repeated content in the diaries.
While she felt the difficulties of living alone, she also wrote about her desire to live independently. "I'll do things for myself." There is also an entry about having her bankbook stolen. After that, there are no diary entries for a month. Then she wrote, "I'll ask my second oldest son what important items of mine he has. 7:42 p.m. I've asked him to take care of my bankbook."
| Family relationships
As for her feelings about family and acquaintance, she was most dependent on her second oldest son. In many entries she wrote about how grateful she is to him. "He always treats me well." "I'm thankful." Also, the entries, "I can't show others my foolishness" and "I'm ignored" express that she was trying to be strong-willed in front of others and was aware of being seen by others. Her grandchild's wedding was planned, but she thought, "I'm old and absentminded, so I probably won't be invited to the ceremony." She felt, "I'm being left out."
| Caregiver relationships
Her thoughts about the home care staffs were primarily about the home helpers. Chika (a home helper, not real name) had been assigned to Aki for a while, and she trusted and was grateful to that helper.
"Chika does this and that for me and I feel so grateful." Of the several other helpers who came in turn, her entries included statements such as, "They work hard." However, she wrote, "The girl who comes in the morning to assist me comes early. I don't ask her to come and it's a nuisance, but it can't be helped. It's probably socially good system, but I don't need that much help. It costs money, so Chika alone is enough."
3.4 | Mid-February to December 2011 (6 years after diagnosis)
| Daily life
During this period, too, numerous entries expressed a feeling of loneliness, such as "I am lonely by myself" and "I'm miserable."
| Memory loss
In regard to her becoming more forgetful due to dementia, she wrote, "I no longer understand myself. Is this senility?" She also described frustrations, writing about adult day care. "I went wearing a wool sweater even though it's May. I felt embarrassed." "I was mixed-up today and waited for my ride [to day care] even though today is not the day to go." She wrote about her own ideas for coping with her forgetfulness. "I went to a lot of trouble looking for papers to submit, so I'll put important papers I need to submit all together into a box." However, as the dementia worsened, she noted that she was "confounded"
by her forgetfulness and "I don't know what to do."
She objectively viewed her own aging and felt it is "distressing."
She noted, "As I grow older, nothing goes as it does for others." There were entries expressing her desire to discover ways to live positively.
"I've come to think I want to stop being human...but it can't be helped.
What can I do to live with strength and enjoy life?" She also wrote about getting control over herself and becoming her ideal self. "I want to become an independent person" and "I'll always reflect on things."
As for writing her diaries, she noted that she could no longer understand kanji characters and forgot what she wanted to write.
"I'm writing, but I don't understand any of the kanji characters." "I had a thought, but the pencil wasn't writing well so I got a different one, but forgot what I wanted to write." There were also sentences whose context could not be understood by the researchers even when
scrutinized. An entry said, "When I saw the entry, it was already written." She expressed distress over no longer understanding what she had written.
| Family relationships
She frequently wrote about her relationships with others. 
| Relationships with caregivers
During one period she became suspicious that her belongings were being taken by caregivers. "I pretty much know who took them. From now on, I'll just ask Chika to do the housework and won't ask anyone else." On a different day after she thought things were taken, she wrote, "The housekeepers come to clean. We have a nice talk and they go home."
3.5 | January to December 2012 (7 years after diagnosis)
| Daily life
In this year, her younger brother, the last of her remaining siblings, passed away. Aki wrote of growing loneliness and a feeling of solitude, "I'm lonely. Help me." She wrote about asking her sons for help.
| Memory loss
Aki began to display more short-term memory loss. 
| Family relationships
Her oldest son's wife began taking care of her and helping her when needed. Aki wrote of her gratitude in her diary. "I think my daughterin-law took a lot of care with me at New Year's." "I'm grateful that my daughter-in-law treats me well." "I lack determination, so I have to always be tenacious or be made a fool of." "I shouldn't tell people about my foolishness." Later, she drew an arrow pointing to the word "novel" and added, "What's this? I don't understand this word." The next entry written by Aki says words, "I wonder who wrote this. Please write your name."
This shows she did not recognize her own handwriting. An entry about a day care staff says, "What kind of relationship do I have with (a day care worker)?" illustrating she could not recall identities of people she saw regularly. An entry at a later date shows how her memory vacillated, "There's a notation on the calendar that says go to (the day care center), I have to go… and study." During this period Aki also disparaged writing in her diary. "I don't want to write about myself.
It's ridiculous."
She wrote about depending on family and others and valuing herself. 
| Linguistic analysis
Following the method of Berisha and colleagues (Berisha et al., 2015) , expressions appearing 3 or more times in the diary written from 2010 to 2013 were identified. These data focused on 2 themes: daily life and memory loss ( Table 4 ). Expressions that appear 3 or more times in the diary were tallied up because the language function in people with dementia declines, and expressions repeated at least 3 times are regarded as statements that Aki was capable of intentionally using.
| Daily life
In this theme, the expression "I'm lonely by myself" appeared 98 times, topping the frequency of all other expressions. The expressions, "I'm miserable" and "I'm sad" were categorized as "Emotions about Daily
Life." There were no positive expressions about Daily Life.
| Memory loss
This theme produced 4 categories; expressions such as "I don't know" (228 times), "Miserable" (161 times), "Foolish" (91 times), "Shameful"
(79 times), and "I've become stupid" (71 times), "Sad" (31 times) were categorized as "Memory Loss Experience." Expressions including "Silly human" (55 times) and "I'm appalled" (18 times) were categorized as "Self-Evaluation." Moreover, the entries such as, "It can't be helped, it's because I'm old" (23 times) were categorized as "Resignation" while "Take care of myself" (including value myself, protect myself) (80 times)
were categorized as "Positive Coping."
| DISCUSSION Linguistics
Research from the Nun Study in which 678 nuns not only provided records of their life but also donated their brains after death leading to diversified study of aging and Alzheimer's disease has illustrated significant associations between grammatical complexity and idea density in autobiographies written by subjects during young adulthood (age-20s), when compared with cognitive function and the onset of Alzheimer's disease in their latter years of life (age-70-90s) (Snowdon et al., 1996; Snowdon et al., 2000) . Other investigators also surmise that grammatical and conceptual complexity in language are positively affected by education and negatively affected by decline in health and cognition (Mitzner & Kemper, 2003) .
Linguistic experts have examined quality of spontaneous spoken language during press conferences of 2 sitting US presidents. In this study, 1 diarist ultimately developed Alzheimer's disease and the other did not. This comparison showed that early stages of dementia negatively affected spontaneous language over time and became apparent prior to the clinical diagnosis (Berisha et al., 2015; Fins, 2015) .
The study methods of Snowdon and colleagues (Snowdon et al., 1996; Snowdon et al., 2000) could not be duplicated in this study. Aki's grammatical complexity and idea density in her 20s is unknown. However, she did receive a relatively high level of education for a woman of her generation by attending teacher's school. However, she was also an avid reader of modern Japanese literature, even into old age.
Clearly, she used a variety of expressions in her diary about daily life and relationships with others. This was apparent even 5 to 8 years after her dementia was clinically documented.
It is noteworthy that the diaries included many positive statements in spite of progressive dementia. Although just a simple comparison can be made of the frequency of expressions on daily life and memory loss in each year, Aki was able to use a of variety expressions even 7 years into her dementia with declining function.
When Aki was in her 20s, she was a home economics teacher. She worked until the birth of her oldest son; thereafter, she raised 4 children while keeping house. Thus, it can be surmised that Aki demonstrated a strong level of executive function that is essential to maintaining a household (Nakaaki, 2013) . Recent studies have illustrated that the level of executive function during old age is related to ADL and IADL (Schmitter-Edgecombe & Parsey, 2014) . Similarly, Aki maintained sufficient executive function and independence in daily life until 2016-when she was over 100 years old. We hypothesize that Aki was cognitively advantaged due to her education and teaching background as well as her long habit of reading.
Writing as coping
During 2013, there were 8 months of diary entries with many notations such as: "I've become stupid," "Silly human," "Miserable," and "Take care of myself." increased compared with 2012. Of those expressions, "Take care of myself" is the only one included in the category of "Positive Coping" that clearly expressed positive emotions.
While she had strong "miserable" thoughts, she seems to have maintained self-esteem and tried to improve herself.
During 2010, she wrote about being anxious due to time disorientation. Aki began marking not only the date in her diary but also the time; plus, she started making entries several times a day as well. We surmise that adding time to her entries was a coping method to offset her forgetfulness. Thus, by looking back over her diary, she could confirm her own statements or actions and compensate for memory disturbance and time disorientation. Hence, she tried to maintain psychological stability and strove to be a better person than she was at that moment writing, "I want to become an independent person" and "I'll always reflect on things."
This type of positive thinking is similar to that of her favourite novelist; Fumiko Hayashi (1903 Hayashi ( -1951 . They were of the same generation; Hayashi was just 9 years older than Aki. During their prime years, Japan women were expected to marry, raise their children, and care for her husband as well as his parents. Hayashi did not follow that traditional path and her writings were derived from her own life experience. She penned a large number of novels and poems and financially supported her family as a writer-while also raising her children.
In retrospect, Hayashi is considered an early feminist of her generation. Her best-known work, Diary of a Vagabond (Hayashi, 1930) , paints a picture of a heroine who was born into poverty and lived a hard life as a wanderer; yet she was still full of life and never lost sight of herself. This early best-selling novel, along with A Record of Honourable Poverty (Hayashi, 1933) , reflected the author's difficult early life. As an extremely popular author, Hayashi's life and writings probably influenced Aki and a whole generation of Japanese women.
Like many women of her time, Aki fulfilled multiple roles (home economics teacher, wife, and mother) before, during and after WW2. Aki's diary shows a strong affinity for Hayashi; Aki likely identified with her. Likewise, the diaries illustrate how Aki used writing as defence against the hardships of aging, loneliness and advancing memory loss.
Relationships
It is clear from the diaries that the expressions describing Aki's thoughts about her family and home care staff also changed as the dementia progressed. She especially thought that the home helpers, other than Chika whom she trusted, took her shoes and laundry that was supposed to have been hung outside to dry. This is 1 manifestation of dementia called delusions of theft (International Psychogeriatric Association, 2005 , 2013 . However, Aki wrote that she was aware of problems with relationships due to memory loss. Clearly, she knew that she needed help from others; she often worked back to the question of whether a given person is "someone I know well." Referring to the theory related to fourth age, Lloyd et al. emphasized the importance of fulfilling roles necessary to relationships in which physical, mental, and emotional efforts are necessary to maintain sense of self, and social relationships are linked to maintaining identity (Lloyd, Calnan, Cameron, Seymour, & Smith, 2014) . Clearly, persons with dementia have even greater difficulties and must make more efforts to maintain sense of self and identity. This study suggests that the continuation of social relationships may be important in supporting sense of self and identity in persons with dementia. In the case of the diarist, maintaining family connections was very important to her; she noted that the passing of her husband and her brother were important losses. The expectations of her culture dictate that widows will live with the eldest son. But, she did not live with either and her younger son provided more emotional and financial support than the eldest son. Thus, she experienced a greater social and emotional loss than the Japanese culture dictates. She was acutely aware of this and recorded her feelings in the diary.
| Study limitations
The primary limitation of this study is that it focused on the extended writings of a single Japanese woman, a nonagenarian-centenarian. The data chronicled the days of a woman living alone in Japan; thus, generalization to the larger population is very limited. Further, although Japanese scholars translated the findings into English, the diarist's essence of meaning and cultural nuances may have been altered in the process.
Japanese readers may have gained a more insight had the qualitative analysis and this paper been produced in the original language. Most non-Japanese readers will not know or fully understand the context of the diarist's living arrangements and how culture affected her life trajectory. However, this type of examination of an extensive diary offers an in-depth look at widowhood, the progression of dementia, and the final stage of life. This study offers professional caregivers insight into the importance of helping older people maintain their dignity and conveys that those with dementia still have periods of clarity and insight.
| CONCLUSION
Aki's diary illustrates that people with dementia have periods of clarity and are aware of their own cognitive decline. Aki acknowledged difficulties of daily life and often struggled with remembering who was a relative or friend and who was a stranger. She also recorded her personal weaknesses, but these negative statements were frequently offset by encouraging statements that she apparently reread for encouragement. Regarding dementia care, this study offers insight into how variable and distressing these symptoms are to older people themselves. In spite of memory loss, they can remain aware of losing family members, feeling lonely, and experiencing depression. Further, they benefit health-wise from consistent monitoring by skilled caregivers and can benefit emotionally from attentive family members.
These findings also seem to support the theory that education benefits health and longevity. Education shapes lifestyle choices that include self-care, nutrition, social activities, and work options. Given that she has been a faithful diarist in spite of dementia for so many years and that she has survived to be over 100 years of age, her educational background may support this rationale for successful aging.
